. Consequently the class of solutions is enlarged. To describe boundary conditions we restrict ourselves to more regular data. We introduce a Banach space that admits a restriction operator and that contains the solutions according to such data.
Introduction
Let Ω be a bounded domain in R n , n ≥ 2, with C 1,1 -boundary. We consider the stationary Stokes resolvent problem with inhomogeneous data
( It is our aim to find a large class of solutions to (1.1) demanding as low regularity of the data as possible. In the most general case considered here the solutions possess a priori no weak derivatives. Consequently the notion of weak solutions is no longer suitable in this context. Thus one introduces the more general notion of very weak solutions.
To arrive at the definition of very weak solutions one tests the first equations in (1.1) with a solenoidal test function φ vanishing on the boundary. Then formal integration by parts yields
( 1.2) Applying the same method to the second equation with a sufficiently smooth test function ψ we obtain
( 1.3)
The Eqs. (1.2) We use an even more general notion considering each right hand side of (1.2) and (1.3) as one functional in φ or ψ, respectively. Since these right hand sides in (1.2) and (1.3) contain a component that is supported on the boundary, it is natural that these functionals are not contained in spaces of distributions on Ω. The advantage of this approach is a simple characterization of the space of solutions, more precise a priori estimates and a shorter proof of the existence and uniqueness theorem which is now based completely on dualization arguments. Moreover, it is shown in Sects. 4 and 5 that the classes of strong and of very weak solutions considered in [14] are contained in the class of very weak solutions corresponding to the non-distributional data that are considered in Sect. 3.
In the most general context considered here every L q -function can be considered as a very weak solution with respect to appropriate data. Thus the restriction of a general solution to the boundary is not well defined. This means that in this case of lowest regularity it is not reasonable to prescribe explicit boundary values. On the other hand, it turns out that these explicit boundary values are not needed to prove the uniqueness of the solution. They are hidden implicitly in the definition of very weak solutions, since the first order derivatives of the test functions do not vanish on the boundary.
However if one restricts oneself to more regular data similar to those considered in [14] it is again possible to prescribe boundary values. More precisely in Sect. 5 it is shown that very weak solutions corresponding to the restricted data are contained in a Banach space that permits restrictions to the boundary.
We investigate this problem in function spaces that are weighted in the space variable. More precisely, we consider Lebesgue and Sobolev spaces with respect to the measure w dx, where w is a weight function contained in the Muckenhoupt class A q . This is the class of nonnegative and locally integrable weight functions, for which
